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, where k is the reaction rate constant, α the conversion, and T the temperature. Since 24 isoconversional methods are based on the idea that the reaction rate at a constant conversion is 25 only a function of temperature, we compared four sets of data using different heating rates, defined 26 by: 27
, where β is the heating rate, T is the temperature and t is time. 29
Since the Kissinger method uses only the peak rates providing single point values for EA, we 30 extend our analysis to include two isoconversional methods: the Kissinger-Akahira-Sunose (KAS) 31 method and the Ozawa-Flynn-Wall (OFW) method used to obtain EA as a function of temperature. 32
33

Kissinger Method 34
Under the condition of maximum reaction rate: 35 , where β is the heating rate in °C/min, R is the gas constant (8.314J/molK) and EA the activation 39 energy (J/mol), m indicates values corresponding to maximum rate, The assumption for the 40
Kissinger method 1 is that f (α) m is independent of the heating rate so the term f´ is constant. This 41 assumption is valid for n-th order kinetics and Avrami-Erofeev models 1 . 42 43 
Ozawa-Flynn-Wall Method 44
( ) = − 1.052 ( , )(5)
SEM characterization 121
To observe the effect of thermal treatment on morphology, SEM characterization was 122 performed. Figure S4 
XPS preliminary results 131
Nitrogenated compounds evolved as volatiles were observed to occur both in air and N2. 132
Preliminary results using XPS (not reported) show that the N2 level decreases for a sample treated 133 at a higher temperature suggesting that N2 is part of the lubricant formulation and is located inside 134 the polymeric chains rather than either adsorbed on the surface or extracted from the inert 135 atmosphere or air. These nitrogenated compounds might be incorporated into the PEG asantioxidants in the form of aromatic aminated additives since their properties against polymer free 137 radical oxidative degradation 14 would extend the lubricant life span. 138
139
FTIR peak assignment 140
The assignments for peaks used in Figure 3 were based on the following table and references 141 Table S1 . FTIR peak assignment 209 
